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The Influence of Psychological Stress 
on HIV Progression and Evolution: A 
Systematic Review
A Influência do Estresse Psicológico na Progressão e Evolução do HIV: Uma Revisão Sistemática
La Influencia del Estrés Psicológico en la Progresión y Evolución del VIH: Una Revisión Sistemática

RESUMO
A pesquisa foi realizada através de uma revisão sistemática de estudos publicados entre 1990 e 2024, 
utilizando as bases de dados Pubmed, Science Direct e Scopus, com os termos de busca "HIV/AIDS" 
AND "stress" AND "immune system". Os critérios de inclusão foram: estudos em seres humanos e 
que avaliaram marcadores imunológicos e parâmetros de estresse, ansiedade e depressão. Após a 
triagem, 15 artigos foram incluídos nesta revisão. Os resultados mostram que o estresse psicológico, 
principalmente quando relacionado à ansiedade e depressão, afeta negativamente o sistema imuno-
lógico, acelerando a progressão da infecção por HIV. Todavia, intervenções como terapia emocional e 
prática regular de atividades físicas demonstraram ser eficazes na homeostase do sistema imunoló-
gico. Conclui-se que o estresse tem uma influência direta na progressão da infecção por prejudicar a 
resposta imune, a inclusão de intervenções psicossociais é fundamental para melhorar a qualidade de 
vida e retardar a evolução da doença
DESCRITORES: HIV/AIDS. Estresse. Sistema imune. Revisão sistemática.

ABSTRACT
The research was carried out through a systematic review of studies published between 1990 and 
2024, using the Pubmed, Science Direct and Scopus databases, with the search terms "HIV/AIDS" 
AND "stress" AND "immune system". The inclusion criteria were: studies in humans and that evaluated 
immunological markers and parameters of stress, anxiety and depression. After screening, 15 articles 
were included in this review. The results show that psychological stress, especially when related to 
anxiety and depression, negatively affects the immune system, accelerating the progression of HIV 
infection. However, interventions such as emotional therapy and regular physical activity have been 
shown to be effective in the homeostasis of the immune system. It is concluded that stress has a 
direct influence on the progression of the infection by impairing the immune response, the inclusion 
of psychosocial interventions is essential to improve quality of life and delay the progression of the 
disease.
DESCRITORS: HIV/AIDS. Stress. Immune system. Systematic review.

RESUMEN
La investigación se llevó a cabo mediante una revisión sistemática de estudios publicados entre 1990 
y 2024, utilizando las bases de datos Pubmed, Science Direct y Scopus, con los términos de búsqueda 
"VIH/SIDA", "estrés" y "sistema inmunitario". Los criterios de inclusión fueron: estudios en humanos 
que evaluaran marcadores inmunológicos y parámetros de estrés, ansiedad y depresión. Tras la se-
lección, se incluyeron 15 artículos en esta revisión. Los resultados muestran que el estrés psicológico, 
especialmente cuando se relaciona con la ansiedad y la depresión, afecta negativamente al sistema 
inmunitario, acelerando la progresión de la infección por VIH. Sin embargo, intervenciones como la 
terapia emocional y la actividad física regular han demostrado ser eficaces para la homeostasis del 
sistema inmunitario. Se concluye que el estrés influye directamente en la progresión de la infección al 
deteriorar la respuesta inmunitaria; la inclusión de intervenciones psicosociales es esencial para me-
jorar la calidad de vida y retrasar la progresión de la enfermedad.
DESCRIPTORES: HIV/AIDS. Estrés. Sistema inmunitario. Revisión sistemática.
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INTRODUCTION

The Human Immunodeficien-
cy Virus (HIV) is a retrovirus 
whose main target is CD4+ 

T cells, which are essential for coor-
dinating the immune response1. As 
the virus replicates, these cells are 
progressively destroyed, weakening 
the immune system and increasing 
susceptibility to opportunistic in-
fections. A marked reduction in the 
CD4+ T-cell count and an increase in 
viral load mark the progression of the 
infection to Acquired Immune Defi-
ciency Syndrome (AIDS)2.

Since HIV was identified, the 
CD4+ T-cell count has been used as 
one of the main parameters to mon-
itor the progression of the infection, 
along with viral load3. However, 
more recent studies indicate that the 
impact of the virus on the immune 
system cannot be understood sole-
ly by the presence and replication of 
the virus. Factors such as psychoso-
cial aspects also have an important 
influence on the progression of the 
infection, affecting both the immune 
response and the quality of life of in-
fected people4. These factors are asso-
ciated with the constant activation of 
the hypothalamic-pituitary-adrenal 
(HPA) axis, which raises cortisol lev-
els and stimulates the production of 

pro-inflammatory cytokines such as 
IL-6 and TNF-α, promoting inflam-
mation and compromising immuni-
ty5.

Maintaining a healthy lifestyle, 
with exercise and emotional support, 
can help slow down the progression 
of HIV by strengthening the im-
mune system6. On the other hand, 
prolonged exposure to psychosocial 
stress, such as emotional losses, finan-
cial difficulties and discrimination, 
can damage the immunocompetence 
of people living with HIV. Several 
studies have shown that these psycho-
social factors can accelerate the pro-
gression of the infection to AIDS7,8. 

Differences in impact between 
men and women have also been high-
lighted. Studies indicate that women, 
in particular, may have more unstable 
immune responses to stress, being 
more susceptible to inflammatory 
changes intensified by factors such 
as social stigma9,10. This vulnerability 
highlights the importance of person-
alized strategies for managing stress 
in people living with HIV.

With advances in antiretroviral 
therapy (ART), which has led to 
greater longevity and quality of life, 
attention to psychosocial factors is be-
coming increasingly necessary. These 
factors not only directly influence the 
progression of the infection, but also 

play a fundamental role in treatment 
adherence and patients' quality of 
life11. Thus, integrating psychosocial 
interventions into clinical treatment 
is indispensable to address the biolog-
ical, emotional and behavioral aspects 
of this condition.

Understanding how the immune 
system interacts with behavioral fac-
tors is essential for improving the 
treatment of people living with HIV. 
Research suggests that by combining 
conventional medical interventions 
with stress management strategies, it 
is possible to improve patients' qual-
ity of life. Therefore, the aim of this 
study was to investigate, through a 
systematic review of the literature, the 
influence of psychosocial factors on 
biomarkers related to HIV infection, 
including CD4 cell count, viral load 
and inflammatory markers.

METHOD

A systematic peer review was car-
ried out to identify studies that ad-
dress the relationship between stress 
and the immune system in HIV pa-
tients. To this end, this study was 
developed in four main stages: iden-
tification, selection, evaluation and 
synthesis of the studies, in accordance 
with the Preferred Reporting Items 
for Systematic Reviews and Me-
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ta-analysis Protocols (PRISMA-P) 
guidelines. Therefore, the review in-
cluded the following characteristics: a 
set of clearly defined objectives with 
an explicit and reproducible meth-
odology; a systematic search to iden-
tify all studies meeting the eligibility 
criteria; an assessment of the validity 
of the results of the included studies; 
systematic presentation and synthesis 
of the characteristics and findings of 
the included studies.

The search covered studies pub-
lished between 1990 and 2024 in 
scientific journals in the databas-
es: National Library of Medicine 
(Pubmed), Science Direct and Sco-
pus. The Health Sciences Descriptors 
(DeCS) and Medical Subject Head-
ings (MESH) terms used in English 
were used to collect the information: 
HIV/AIDS, stress and immune sys-
tem. The search terms were combined 
using Boolean operators (NOT, AND 
and OR).

The studies included had the fol-
lowing eligibility criteria: studies on 
human beings; studies that assessed 
immunological markers and psycho-
social parameters in HIV patients. 
The information compiled for each 
article was: Author and year, number 
of participants, average age, gender, 
parameters assessed, intervention, 
conclusions. The data will then be 
tabulated and analyzed. Literature 
review and meta-analysis articles, case 
studies and studies with qualitative 
data were excluded. In addition, the 
selection of studies was demonstrated 
using a flowchart in accordance with 
PRISMA 202012.

RESULTS

The initial search found 16,867 ar-
ticles. Literature reviews and studies 
with qualitative data were excluded, 
totaling 5,350 articles. The titles and 
abstracts of these 5,350 articles were 
read, applying the eligibility criteria, 
which required the presence of results 

related to immunological markers. 
After this analysis, a total of 27 arti-
cles were obtained. These 27 articles 
were read in their entirety and the 
eligibility criteria applied once again, 
excluding those that did not focus on 

the relationship with stress. The final 
result was 15 articles. The details of 
the search, screening and selection 
of articles are shown in Flowchart 1 
(Figure 1).

Figure 1. Flow diagram of the studies selected for the systematic review.

Source: Authors.

Of the 15 articles analyzed, 6 dealt 
with interventions aimed at reduc-
ing stress, while in 9 there was no 
intervention. In order to present the 
results, the studies were divided ac-

cording to whether or not interven-
tions were used to minimize stress. 
Table 1 shows the articles that did not 
involve interventions and the results 
obtained (Table 1).
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Table 1. Results of articles without interventions.

Author and 
year

Participants, average 
age and gender Parameters assessed Results

Kessler et al. 
(1991)13 1,001 35-year-old men

Stressful life events; Percentage reduction in CD4 
lymphocytes; New symptoms such as oral candidiasis 

and fever

The study found no evidence that severe stressful 
events have a significant effect on the onset of 

symptoms and progression of HIV.

Roger 
McIntosh et 
al. (2024)1

54 participants 
aged 58.5 years - 
HIV+ participants 
and 56.2 years - 

HIV- participants; 
Postmenopausal 

women

Perception of stress; Resting-state functional 
connectivity between medial prefrontal cortex and 

nucleus accumbens and amygdala; TNF-α expression in 
monocytes.

HIV infection moderates the effect of TNF-α 
expression in monocytes and mPFC-NAcc 

connectivity on levels of perceived stress. Reduced 
connectivity between these brain regions was 

associated with higher levels of stress. 

Julnes et al. 
(2016)14

114 individuals aged 50;  
68 men and 46 women

Post-traumatic stress disorder (PTSD) symptoms; 
markers of inflammation and immune activation

Individuals with PTSD had higher total leukocyte 
counts (p = 0.03), neutrophils, CD8+ percentage, 

and increased C-reactive protein (>3 mg/L).

Solomon et 
al. (2002)15

231 men and 77 
women, Age not 

specified

Psychosocial behavior; CD4 cell count, NK cell 
cytotoxicity, viral load

Long-term HIV survivors showed preserved levels 
of NK cell cytotoxicity despite low CD4 counts.

Fumaz et al. 
(2012)16

39 years; 44 men and 6 
women

Psychological stress, anxiety, depression, healthy diet, 
sleep quality, CD4 and CD8 cell counts, CD4/CD8 ratio, 

IL-6 plasma levels, HIV-1 viral load

There was a strong correlation between 
psychological stress and high IL-6 levels (r = 0.81, 
p < 0.001), as well as with anxiety (r = 0.59) and 

depression (r = 0.41). Levels of CD4 (r = 0.11) and 
CD8 (r = 0.04) showed no significant changes.

Leserman et 
al. (2002)17

30 years; 96 
homosexual men. 13 
men aged 25 to 54

Stressful life events; Depressive symptoms; Anger; 
Serum cortisol; Lymphocytes CD4, CD8 and NK cells

Stress, anger, depressive symptoms and high 
levels of cortisol and CD8 T cells are linked to the 

accelerated progression of AIDS.

Cole et al. 
(2002)18

133 men and 67 
women aged 41.2 ± 6.9 

years.

Autonomic nervous system activity; Viral load; CD4 
T-cell count; Efficacy of antiretroviral drugs

Men with higher autonomic nervous system (ANS) 
activity responded less well to antiretroviral drugs, 

with a lower reduction in viral load and CD4 cell 
recovery.

Greeson et al. 
(2008)19

54.6 years; 52 
homosexual men, 29 

heterosexual men and 
39 women 

Levels of psychological stress, number of NK and 
cytotoxic T cells, T cell activation, HIV-1 viral load, CD4+ 

cell count

Psychological stress is associated with a decrease 
in both the number and cytotoxic function of NK 
cells and increased activation of cytotoxic T cells, 
which has been linked to greater disease severity.

Rendina et al. 
(2019)20

54,6 anos; 52 homens 
homossexuais, 29 

homens heterosexuais 
e 39 mulheres 

HIV stigma, depression, loneliness, alcohol and drug 
problems, adherence to antiretroviral therapy (ART), 

viral load (VL), and CD4 cell count

HIV stigma was positively associated with 
depressive symptoms, loneliness, alcohol and drug 
problems, and was negatively associated with CD4 

count.
Source: Authors.

Table 2 shows the articles that in-
volved interventions and the results 
obtained in these studies (Table 2).

Tabela 2. Resultados de artigos com intervenções.

Author and 
year

Participants, mean 
age and gender Parameters assessed Intervention Conclusions

Birk et al. 
(2000)21

36.7 years; 40 men 
and 2 women 

CD4+, CD8+ lymphocyte 
count; CD4+/CD8+ ratio; 

NK cells; Quality of life 
assessment

Massage alone and 
in combination with 

other therapies
There were no changes in immunological parameters. 

LaPerriere et 
al. (1990)22

Between 18 and 
40 years old, 

average age 31; 50 
homosexual men 

Measures of emotional 
stress: anxiety and 

depression; immunological 
parameters: CD4 and NK 

cell counts and NK cell 
cytotoxicity

Aerobic exercise

Participants who did not exercise showed increased levels 
of anxiety (from 11.3 to 16.3) and depression (from 10.0 
to 23.8) after notification of serological status, as well as 

a significant decrease in the number of NK cells (from 473 
to 294 cells/mm³). Participants who practiced physical 
exercise did not show these changes, showing similar 

levels to the seronegative group
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Corroon et al. 
(2017)23

Between 37 and 57 
years old, with an 

average of 57 years; 
1 woman and 14 

men

Inflammatory markers; 
CD4+ count; Viral load; Body 
fat percentage; Quality of life

Hydrotherapy There were no changes in CD4+ count or viral load. 

Mustafa et 
al. (1999)24

35 years for the 
HIV+ group and 
37 years for the 
HIV- group; 415 

homosexual men

Physical exercise; 
Progression to AIDS; Death 
from AIDS; Decline in CD4 

lymphocytes

Physical exercise There was an increase (7.5%) or smaller decline in CD4 
count among HIV+ participants who exercised

Ghayomzadeh 
et al. (2019)25

38 years; 11 women 
and 19 men

Quality of life; Body 
composition; CD4+ cell 

count

Recreational 
activities

The lifestyle modification group had a significant increase 
in CD4+ count 

O'Cleirigh et al. 
(2008)26

37 years; 92 men 
and 45 women

Emotional expression, 
emotional disclosure, 
emotional/cognitive 

processing, NK cell count, 
CD4 count, viral load

Emotional expression 
through writing

The "Healthy Survivors" group, with less than 50 CD4 
cells/mm³ for more than 9 months, had a higher NK cell 

count.

Source: Authors.

DISCUSSION

 Psychological stress has a negative 
impact on the immune system. Several 
studies have shown that chronic stress 
causes a reduction in CD4 lympho-
cytes and an increase in inflammatory 
markers such as IL-6 and TNF-α 27. In 
HIV-infected people, stress has a di-
rect effect on the cells and molecules 
of the immune system and can accel-
erate the progression of the disease28. 

Studies included in this review, 
such as that by Leserman et al.17, 
have shown that high levels of stress 
and depressive symptoms are associ-
ated with a reduction in CD4 lym-
phocytes and increased activation of 
CD8 lymphocytes, which weakens 
the immune response and favors viral 
replication. Similarly, Julnes et al.14 

identified that Post-Traumatic Stress 
Disorder (PTSD) increases inflam-
matory markers, making it more dif-
ficult to control HIV infection. Stress 
also compromises the function of nat-
ural killer (NK) cells, as observed in 
the study by Greeson et al.19, making 
it difficult to control viral load and 

opportunistic infections. 
Positive coping strategies, such as 

social support and religious coping, 
have shown beneficial effects, pre-
serving immunity and slowing down 
the progression of HIV, which rein-
forces the importance of psychosocial 
interventions. In addition, physical 
exercise, writing and recreational ac-
tivities show significant benefits on 
quality of life and preservation of im-
munity. These interventions help to 
reduce the progression of the disease 
and promote psychosocial benefits22, 

24, 25,26,29. On the other hand, interven-
tions such as hydrotherapy and mas-
sage did not show significant direct 
effects on immunological parameters, 
although they did contribute to im-
proving other aspects, such as physi-
cal and emotional well-being21,23.

Even though social support has not 
been directly investigated as an inter-
vention, it plays a crucial role in stress 
management. Individuals with greater 
social support cope better with stress, 
preventing its negative effects on the 
immune system30. In contrast, those 
with less social support show a faster 
progression to AIDS17.

It is important to note that the reg-
ulation of stress in individuals living 
with HIV can vary between men and 
women. Men tend to have a more in-
tense stress response, characterized 
by high levels of cortisol, indicating 
greater activation of the HPA axis. 
Although this response is harmful in 
the long term, it is more stable and di-
rect. On the other hand, women have 
a less intense but more unstable stress 
response, which can make it more dif-
ficult to control the inflammation as-
sociated with stress9. This instability, 
combined with psychosocial factors 
and the social stigmas that often fall 
on women, can result in more serious 
consequences for their health. This 
impact is highlighted by Gonzalez 
et al.31, who point out how these dif-
ferences make women more suscepti-
ble to the negative effects of chronic 
stress.

Global data from 2023 shows that 
of the 39.9 million people living with 
HIV, 53% are women and girls. These 
differences in stress response have im-
portant implications. A study focused 
on women showed that the presence 
of HIV affects communication be-
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tween the medial prefrontal cortex 
(mPFC) and the nucleus accumbens 
(NAcc), which increases vulnerability 
to perceived stress10. This finding re-
inforces the fact that HIV has a differ-
ent impact on stress regulation mech-
anisms between the sexes, making 
women more susceptible to adverse 
consequences.

When comparing research car-
ried out over the years, it is possible 
to observe significant differences in 
the findings. Studies from the 1990s 
and 2000s focused mainly on classic 
immunological parameters, such as 
CD4 and CD8 cell counts, viral load, 
as well as clinical symptoms associat-
ed with HIV, such as fever and oral 
candidiasis. In general, these studies 
did not find a significant association 
between emotional stress and the pro-
gression of HIV infection.

On the other hand, more recent 
research, from 2010 onwards, has ad-
opted broader and more detailed ap-
proaches, incorporating inflammato-
ry markers such as TNF-α and IL-6, as 
well as investigations into brain con-
nectivity and gender aspects. These 
studies indicate that HIV-related psy-
chological stress has a direct impact 
on the immune response, including a 
reduction in brain connectivity, asso-
ciated with higher levels of perceived 
stress and a more intense inflammato-
ry response.

With the advance of ART, which 
has become more effective and ac-
cessible throughout the 21st century, 
patients are living longer and with a 
better quality of life. Evidence indi-
cates that early ART not only pre-
vents AIDS-related events, but also 
other diseases such as cancer and car-
diovascular conditions, highlighting 
the importance of early treatment32. 
This has allowed researchers to broad-
en their focus to more complex issues, 
including the impact of psychologi-
cal stress, inflammatory markers and 
even the functional connectivity of 
the brain. 

Although several studies have 
shown the relationship between psy-
chological stress and HIV progres-
sion, some limitations need to be con-
sidered. Firstly, the studies analyzed 
different types of stress, such as acute 
stress, chronic stress and trauma, and 
each individual reacts differently to 
these situations, which can influence 
the results. In addition, the laborato-
ry methods used to assess immuno-
logical parameters varied greatly, with 
some focusing on inflammatory cyto-
kines, while others assessed CD4 and 
CD8 cell counts. These methodolog-
ical differences may explain why some 
studies found significant immune al-
terations and others did not. These 
contrasts reflect the complexity of 
the impact of stress on the immune 
system and show the importance of 
more standardized analyses to better 
understand these interactions.

CONCLUSION

Psychological stress stands out as 
a central factor in the progression of 
HIV, affecting the immune system by 
reducing CD4 cells, activating CD8 
cells and increasing inflammatory 
markers such as IL-6. These process-
es contribute to worsening health 
status and increased viral replication 
in people living with HIV. However, 
psychosocial interventions and pos-
itive coping strategies, such as social 
support and physical exercise, have 
had a positive impact on preserving 
immunity and improving quality of 
life. With the advance of antiretrovi-
ral therapy, the field of research has 
broadened its focus to include both 
emotional aspects and inflammatory 
biomarkers, which reinforces the rel-
evance of an integrated approach to 
HIV treatment. In this way, effective 
stress management should be consid-
ered an essential part of health care 
for this population, promoting a bet-
ter prognosis and greater physical and 
mental well-being.

With increasing longevity among 
people living with HIV, achieved by 
therapeutic advances, it is becoming 
increasingly relevant to adopt ap-
proaches that integrate psychological 
and emotional aspects into clinical 
treatment. Psychological support 
programs, such as psychotherapy and 
the promotion of healthy lifestyles, 
offer valuable tools for coping with 
the stress and emotional challenges 
brought on by the infection. In this 
way, combining medical treatment 
with psychosocial interventions can 
not only delay the progression to 
AIDS, but also provide more human-
ized care focused on integral well-be-
ing, broadening the prospects for 
health and quality of life.

In addition, research into HIV 
vaccines continues apace, with var-
ious approaches, including vaccines 
based on viral vectors and mRNA. 
In parallel, new treatments such as 
monoclonal antibodies and long-act-
ing antiretrovirals offer encouraging 
prospects for more effective HIV 
control and even possible long-term 
eradication. These advances reinforce 
the importance of integrated manage-
ment, combining emotional support, 
psychosocial interventions and thera-
peutic innovations in HIV care.
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