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Chronic pain is common among people with human immunodeficiency virus (HIV) and detrimental to quality of life and overall 
health. It is often underdiagnosed, undertreated, and frankly dismissed in women with HIV, despite growing evidence that it is 
highly prevalent in this population. Thus, we conducted a systematic review and meta-analysis to estimate the global prevalence 
of chronic pain in women with HIV. The full protocol can be found on PROSPERO (identifier CRD42022301145). Of the 2984 
references identified in our search, 36 were included in the systematic review and 35 in the meta-analysis. The prevalence of 
chronic pain was 31.2% (95% confidence interval [CI], 24.6%–38.7%; I2 = 98% [95% CI, 97%–99%]; P < .0001). In this global 
assessment, we found a high prevalence of chronic pain among women with HIV, underscoring the importance of 
understanding the etiology of chronic pain, identifying effective treatments, and conducting regular assessments in clinical practice.
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Chronic pain is a concerning comorbidity among people 
with human immunodeficiency virus (HIV) that can signi
ficantly affect medication adherence and retention in care 
[1], mobility [2], mental/emotional well-being [3], and qual
ity of life [3]. According to the 2017 Infectious Diseases 
Society of America guidelines, the combination of moderate 
or higher pain intensity in the last week and bodily pain for 
>3 months indicates chronic pain syndrome based on the 
2-item Brief Chronic Pain Questionnaire. These guidelines 
suggest that all people with HIV should receive standardized 
chronic pain screening [4]. Pain prevalence estimates differ 
depending on country and antiretroviral therapy (ART) 
era, ranging from 22% to 91% [1, 5–8]. Importantly, the 
Global Task Force for Chronic Pain in People With HIV 

has identified “understanding the prevalence of pain” as a re
search priority [9].

The etiology of pain in people with HIV is likely multifacto
rial, including biological factors related to HIV, medication 
side effects, and psychosocial conditions [10]. Prior to the ad
vent of ART, pain among people with HIV was often associated 
with malignancy, opportunistic infections, or HIV-mediated 
neuronal damage [11]. Viral proteins can directly damage neu
rons, resulting in increased pain sensitivity. Immune activation 
from chronic inflammation further contributes to neuropathy 
[12]. Opportunistic infections, including tuberculosis (muscu
loskeletal damage) [13], Cryptococcus (meningitis) [14], and 
herpes zoster (postherpetic neuralgia) [15], can also lead to per
sistent pain. With the introduction of first-generation ART, 
particularly the “d-drugs” (eg, didanosine, stavudine, and zal
citabine), the majority of research and clinical attention was fo
cused on neuropathic pain [12]. While neuropathic pain is 
much less common with modern ART, the risk is not entirely 
eliminated [16]. In addition, differences in drug metabolism 
and body weight may expose women to higher drug concentra
tions and thus more adverse drug reactions [17], although this 
has not been specifically linked to chronic pain. More recent 
studies have focused on nonneuropathic pain subtypes, includ
ing headache, myalgia/fibromyalgia, and arthritis. Indeed, re
cent data suggest that people with HIV frequently experience 
pain in several body sites [3]. In addition to HIV and ART, 
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psychosocial and behavioral factors likely contribute, including 
depression [6], posttraumatic stress disorder [18], substance 
use [19], and HIV-related stigma [20]; these disproportionately 
impact women with HIV [21–24].

Several reviews have described the prevalence of and risk fac
tors for pain in people with HIV [3, 10, 12, 19, 25], but none to 
our knowledge has specifically focused on women, even though 
data suggest that women in the general population experience a 
higher prevalence of chronic pain than men [26]. This paucity 
of research is unsurprising given the general lack of women- 
centered clinical HIV research or study of comorbid disease 
among women with HIV [27]; nevertheless, it is a stark omis
sion in the literature. Importantly, chronic pain reduces reten
tion in care and medication adherence [1], which are often 
lower among women with HIV compared to men with HIV 
[28]. This suggests that understanding and treating chronic 
pain will be critical to reaching the final 95 (virological suppres
sion) in the Joint United Nations Programme on HIV/AIDS 
95-95-95 targets [29]. Furthermore, women with HIV have 
identified chronic pain as a priority area of research [9], empha
sizing the importance of this review for members of the HIV 
community. Therefore, we assessed the global prevalence of 
chronic pain among women with HIV and identified gaps in 
the literature.

METHODS

Search Strategy and Selection Criteria

This systematic review and meta-analysis followed the Preferred 
Reporting Items for Systematic Review and Meta-Analyses 
(PRISMA) 2020 checklist [30]. A research librarian with exper
tise in systematic reviews was consulted throughout the review 
process. The full study protocol can be accessed in the 
International Prospective Register of Systematic Reviews 
(PROSPERO) repository (ID: CRD42022301145).

Throughout this article, we use the term “women” to charac
terize persons who identify as women, including in studies that 
report pain prevalence by biological sex of “female” or gender 
identity of “woman.” We aimed to include both cisgender 
and transgender women in this analysis, as evidence suggests 
that cisgender and transgender women with HIV experience 
greater pain sensitivity compared to cisgender men [31].

Observational cross-sectional or cohort studies were eligible 
for inclusion as they are most appropriate for prevalence esti
mation. Case-control and randomized controlled trials were 
not included as these study designs intentionally select for par
ticipants with certain conditions and are thus not reflective of 
the general population of people with HIV [32]. Articles were 
included if they reported the prevalence of chronic pain in 
women with HIV ≥16 years old. We defined chronic pain as 
that lasting for at least 3 months in at least 1 anatomical site 
[4], or diagnosis of a chronic pain disorder (eg, arthritis, 
neuropathic pain, fibromyalgia, dyspareunia [pain with 

intercourse]). In our initial search, we selected articles pub
lished from the time that HIV was discovered (1983) to 19 
January 2022. We then repeated the search on 21 November 
2022 to capture newly published articles. Both inpatient and 
outpatient settings were considered, and data were included 
from high-, middle-, and low-income countries. In addition, 
studies that did not include sex/gender-disaggregated preva
lence, only assessed pain that was directly attributable to an 
opportunistic infection (eg, cytomegalovirus meningitis), in
cluded <30 women/female participants, or reported on histo
pathology without subjective symptom experience were also 
excluded.

Data sources included Medline (Ovid), Embase (Ovid), 
Evidence-Based Medicine Reviews (Ovid), Cumulative Index 
to Nursing and Allied Health Literature (EBSCO), and Web 
of Science Core Collection (see Supplementary Material 1 for 
the Medline [Ovid] search strategy). We also searched “gray lit
erature” (eg, conference proceedings, HIV/AIDS organization 
websites), as well as reference lists of relevant review articles. 
Articles of all languages were eligible for inclusion and transla
tion was sought for those that were in not published in English 
or French.

The online software Covidence (v.2893) [33] was used for 
reference screening, full-text review, and data extraction. All 
abstracts and full texts were screened by 2 authors (T. P. and 
S. A. S. for English-language references and S. L. A. L. and 
H. C. F. C. for French-language references). Conflicts were re
solved either by consensus or by a third author (A. R. C.).

Data Extraction, Study Quality, and Data Synthesis

Data were extracted in duplicate by T. P. and S. A. S. for English 
references and S. L. A. L. and H. C. F. C. for French references. 
Any inconsistencies were resolved as described above. For the 
primary outcome (pooled prevalence of chronic pain in women 
with HIV), we extracted data on absolute number of women 
with chronic pain and total number of women in the study. 
Data were also extracted for a priori secondary outcomes, in
cluding type of pain and country where the study was conduct
ed. Risk of bias was assessed in duplicate using the 9-item 
Joanna Briggs Institute Prevalence Critical Appraisal Tool 
(Supplementary Material 2) [34]. We considered studies rated 
8–9, 5–7, and ≤4 as high, moderate, and low quality, respective
ly. Of note, a study may indeed be high quality for its intended 
objective but rated as low quality based on the risk of bias as
sessment for systematic reviews. Results of the critical appraisal 
are represented using GraphPad software (version 9.4.0 for 
Windows, GraphPad, San Diego, California; www.graphpad. 
com). Other extracted data included study title and date, de
sign, setting, and sample characteristics (eg, size, inclusion/ex
clusion criteria, demographic characteristics, HIV medical 
history). We also extracted data concerning possible confound
ers or mediators of chronic pain, such as smoking, substance 
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use, diabetes, and exposure to neurotoxic ART or tuberculosis 
medications, all of which are known risk factors for peripheral 
neuropathy [35–38]. If 2 references were found to have dupli
cate data, we selected the one with the most complete and re
cent dataset.

Data Analysis

Our primary outcome of interest was the prevalence of chronic 
pain in women with HIV. Given the differences in study design 
and methodologies, we used a random-effects model. Analyses 
were performed in RStudio using the metafor package after log
it transformation [39–41]. Heterogeneity between studies was 
calculated using the I2 statistic [42], classifying ≤25% as ho
mogenous, 26%–50% as low heterogeneity, 51%–75% as mod
erate heterogeneity, and 76%–100% as high heterogeneity. We 
formally tested for outliers and influential studies using 
leave-one-out analyses, screening of studentized residuals, 
and diagnostic plots contained within the metafor package. 
For secondary outcomes, we assessed the pooled prevalence 
by pain subtype (peripheral neuropathy vs other pain type) 
and country of study (low-middle vs high-income countries, 
based on the World Bank classification) [43]. We used funnel 
plots to visually assess for publication bias and to examine 
whether sample size impacted the prevalence estimate. Egger 
regression test was used to assess funnel plot symmetry. All 
statistical analyses were completed in R version 4.2.1 software. 
Figures were made in GraphPad (version 9.4.0) and Servier 
Medical Art (https://smart.servier.com).

RESULTS

After removal of 1090 duplicates, our search yielded 2984 ref
erences, of which 36 were included in the systematic review 
(Table 1) and 35 in the meta-analysis (Figure 1). These studies 
provided data from 19 966 participants. One article was exclud
ed from the meta-analysis as its chronic pain prevalence data 
was reported by CD4 count and ART subgroup [52], which 
we were unable to combine. The most common reason for ar
ticle exclusion was lack of sex/gender-disaggregated data. The 
36 studies included in the systematic review spanned 22 coun
tries and 5 continents (Figure 2). Two references included data 
from multiple countries. Most articles (66.7%) were published 
in the last 10 years. The most commonly reported pain subtype 
was peripheral neuropathy (n = 22 articles), followed by wide
spread or other type of chronic pain (n = 6), fibromyalgia/my
algia (n = 3), headache (n = 2), combined chronic pain and 
peripheral neuropathy (n = 2), and dyspareunia (n = 1). More 
than half of the articles (n = 25) used validated tools to assess 
for chronic pain (Table 1). Eight references were rated as 
high quality, 25 as moderate quality, and 3 as low quality. 
Missing demographic data and a low number of women en
rolled in a study were the most common reasons for lower qual
ity (Supplementary Figure 1).

Participant demographics are presented in Supplementary 
Tables 2 and 3. Eight articles (22%) reported on substance 
use (Figure 3) and among them, the proportion of participants 
with a history of illicit substance use ranged from 8% to 77% 
(Supplementary Table 2). Nine articles (25%) reported on to
bacco smoking status, with current or past smoking histories 
reported for 1%–38% of participants. Fifteen articles (42%) re
ported on history of alcohol use, with estimates ranging from 
6% to 83%.

Included studies spanned the pre-ART era to newer ART; 
hence, percentage of participants with current ART use varied 
widely between studies, ranging from 0% to 100% 
(Supplementary Table 3). Use of neurotoxic HIV or tuberculo
sis medications was also highly variable. Most articles included 
data on CD4 counts and HIV plasma viral loads, but few de
scribed duration of ART use and/or HIV infection. Several ar
ticles either described the prevalence of diabetes among 
participants (8/35) or identified this as an exclusion criterion 
(9/35).

In the primary meta-analysis, the pooled prevalence of 
chronic pain across all studies was 31.2% (95% confidence in
terval [CI], 24.6%–38.7%) (Figure 4). The lowest prevalence 
was reported by Evans et al [55] at 4.0% (95% CI, 3.5%–4.5%) 
and the highest by Giani et al [73] at 84.1% (95% CI, 
79.9%–87.8%). Formal tests for identifying outliers, as well 
as visual inspection of the leave-one-out plot (Supplementary 
Figure 2) and studentized residuals (Supplementary Table 1), in
dicated no truly influential outliers and thus all articles were re
tained in the final model. Visual inspection of the funnel plots 
revealed no bias by sample size (Supplementary Figures 3 and 
4), and Egger regression test confirmed the absence of significant 
asymmetry (P = .19). However, the studies showed a high 
degree of heterogeneity, with an I2 of 98% (95% CI, 97%–99%) 
(P < .0001), highlighting methodological and demographic dif
ferences of the studies analyzed.

In the subgroup analysis, the prevalence of peripheral neu
ropathy was compared to all other chronic pain subtypes 
(Figure 5). Twenty-two articles were included in the peripheral 
neuropathy subgroup, with a pooled prevalence estimate of 
27.8% (95% CI: 19.7%–37.7%) and an I2 of 99% (95% 
CI: 97%–99%) (P < .001). For all other pain subtypes, the pooled 
prevalence was 37.3% (95% CI: 24.2%–52.5%) and I2 of 97% 
(95% CI: 94%–99%) (P < .001), which was not significantly dif
ferent from the peripheral neuropathy subgroup (P = .27).

The subgroup analysis comparing countries indicated that 
the prevalence of chronic pain in high-income countries of 
34.5% (95% CI: 25.4%–44.9%) was similar to that in low- and 
middle-income countries 28.9% (95% CI: 18.9%–41.4%) (P = .5; 
Figure 6). Again, there was significant heterogeneity in both 
the high-income and middle/low-income subgroups, with I2 

values of 96% (95% CI: 92%–98%) (P < .001) and 99% (95% CI: 
98%–99%) (P < .001), respectively.
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Three studies compared the prevalence of chronic pain be
tween persons with HIV and HIV-negative controls. Sharma 
et al [61] reported on peripheral neuropathy among middle- 
aged women and reported a higher prevalence in women 
with HIV compared to HIV-negative controls (20.6% vs 
14.0%; P = .0003). Similarly, Tumusiime et al [59] found that 
52% of women with HIV experienced neuropathic pain symp
toms, compared with 44% of HIV-negative women, although 
this difference was not statistically significant (P = .06). 
Finally, Valadares et al [57] examined the prevalence of dyspar
eunia and reported no difference between these 2 groups 
(41.4% in women with HIV vs 34.8% in HIV-negative women; 
P = .24).

Only 1 study reported on the severity of chronic pain among 
women with HIV and various pain subtypes, where the major
ity (65%) of participants had AIDS-defining illnesses [49]. Half 
of the women (50.0%) reported high levels of pain, including 
34.5% with extreme pain.

DISCUSSION

To our knowledge, this is the first systematic review and meta- 
analysis to describe the prevalence of chronic pain among 
women with HIV. In our global assessment across 22 countries 
and 19 966 participants, we identified that at least one-third of 
women with HIV experience chronic pain, underscoring its 

pervasiveness and signaling the importance of regularly assess
ing for pain. This is similar to the global prevalence of chronic 
pain among HIV-negative persons in middle- and low-income 
countries at 33%, but higher than the prevalence in the United 
States at 20.4% [79, 80]. However, few studies have directly 
compared the prevalence of chronic pain in women with and 
without HIV. Our results indicate that, although most research 
attention has been focused on peripheral neuropathy, women 
commonly experience other pain subtypes. Hence, further re
search is needed to holistically understand these pain experi
ences. Our analysis did not detect any difference between 
pain subtypes or country of study. To our knowledge, no pre
vious meta-analyses have estimated the prevalence of chron
ic pain in people with HIV, although 1 meta-analysis exists 
including both acute and chronic pain [25]. That meta- 
analysis reported a pooled prevalence of 54%, which is high
er than what we report here, but expected for data collected 
on both acute and chronic pain types. A scoping review of 
chronic pain in people with HIV suggested that the preva
lence ranges from 25% to 90% [12], whereas we observed a 
range of 4.0% to 84.1%. This wider range is likely related 
to differences in search methodology and inclusion/exclu
sion criteria used by Addis et al [12], the details of which 
are difficult to ascertain.

Our analysis identified key gaps in the literature. First, more 
research is needed to understand nonneuropathic chronic pain 

Figure 1. Study selection.
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subtypes, especially those that are specific to women, such as 
breast, pelvic, vaginal, and menstrual pain. We identified only 
1 article that assessed dyspareunia and none that evaluated oth
er female-specific pain manifestations. Similarly, only 1 article 
discussed pain severity. This is a critical component of under
standing the pain experience of women with HIV and its effect 
on quality of life. Furthermore, there was a paucity of studies 
discussing how chronic pain interferes with daily activities or 
contributes to stigma. Few studies included an HIV-negative 
control group, although we do acknowledge the difficulty 
of recruiting HIV-negative controls that share comparable psy
chosocial identities with women with HIV. We also note that 
although pain prevalence was reported across a diverse array 
of countries, some regions were missing, including South 
America, Asia, and Eastern Europe. Furthermore, we were un
able to find any articles describing chronic pain among trans
gender women with HIV, which speaks to the importance of 

Figure 2. Map of countries where studies included in the review took place. The majority of the studies (n = 34) spanned a single site, while only 2 studies spanned 
multiple sites.

Figure 3. Proportion of studies that included data about selected demographic 
parameters of their study participants. Abbreviations: ART, antiretroviral therapy; 
HIV, human immunodeficiency virus; TB, tuberculosis.
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inclusion of this key population in research. This is especially 
concerning given that cisgender and transgender women with 
HIV have similar pain sensitivity, which is greater than that 
of cisgender men [31]. Also, much of the existing literature is 
in younger or middle-aged people, highlighting the need for 
more research into the chronic pain experience of older wom
en. Last, we agree with Madden et al [3] that the literature lacks 
research into effective pain management, which should be not
ed as a critical area of further study.

We identified several important characteristics that were in
consistently reported across studies, limiting meaningful inter
pretation of the results and likely contributing to the high I2 

values. For instance, several studies omitted data on ethnicity, 
substance use, alcohol, smoking, diabetes, HIV viral loads, du
ration of HIV infection, and duration of ART use (Figure 3). 

We also noted that articles used a diverse array of tools or ques
tions to assess chronic pain (Table 1), which further limits com
parability. This emphasizes the need for consistent and 
validated tools to assess chronic pain in both clinical and re
search settings.

Our study should be interpreted in light of its limitations. 
First, there was a very high level of heterogeneity between arti
cles, which likely reflects the differences in how chronic pain is 
defined and measured, diversity in the study samples, type of 
ART exposure, and time or location of data collection. This 
high heterogeneity was not explained by subgroup analyses. 
This suggests that careful consideration of geographic and 
individual-level factors are important when considering the 
risk for chronic pain in a patient population. However, 
Migliavaca et al [81] emphasize that a high I2 is not unexpected 

Figure 4. Pooled prevalence of chronic pain in women with human immunodeficiency virus. Cases: number of women with chronic pain in the study. Total: number of 
women enrolled in the study. Black circles indicate chronic pain prevalence in each study (with 95% confidence interval [CI]); diamond and vertical dashed line indicate 
the pooled estimate of chronic pain.
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for this study type, as they found a median I2 of 96.9% (inter
quartile range, 90.5%–98.7%) among 235 systematic reviews 
of prevalence. Given the sample size, we were unable to per
form a meta-regression to account for important confounders, 
including age, use of neurotoxic medications, years with HIV, 
comorbid diabetes, or psychosocial conditions. Additionally, 
we were not able to conduct some important subgroup analy
ses, such as stratifying studies based on history of AIDS or op
portunistic infections, duration of HIV/ART, or exposure to 
newer versus older ART regimens due to heterogeneity in 
data reporting and/or missing data. Finally, it should be ac
knowledged that most articles in this analysis were of moderate 
quality based on the risk of bias assessment, highlighting the 
need for more high-quality research in this area.

Overall, our results suggest that chronic pain is highly prev
alent among women with HIV and warrants regular assess
ment at healthcare visits. Several clinical tools exist to assess 
for the presence of chronic pain, as well as severity and subjec
tive experiences, and should be used frequently [82–84]. We 
concur with recommendations from the Global Task Force 
for Chronic Pain in People With HIV [9], including the 
need for further research into effective methods of pain man
agement, etiologies of chronic pain, and chronic pain preven
tion. Our results highlight that it is especially important to 
consider these factors from a women-centered lens [85]. Of 
note, this research was motivated by discussions with women 
with HIV and their interest in this topic. We therefore wish to 
emphasize the importance of sharing research results about 

Figure 5. Subgroup analysis of chronic pain prevalence in women with human immunodeficiency virus based on chronic pain type (peripheral neuropathy vs other). Cases: 
number of women with chronic pain in the study. Total: number of women enrolled in the study. Black circles indicate chronic pain prevalence in each study (with 95% 
confidence interval [CI]); gray diamonds indicate pooled prevalence of chronic pain within the subgroups; black diamond and vertical dashed line indicate pooled estimate 
of chronic pain. #Headache. *Chronic pain. ^Chronic pain and peripheral neuropathy. §Dyspareunia. ǂFibromyalgia/myalgia.
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chronic pain with women with HIV to validate their experi
ences, increase opportunities for meaningful dialogue, identi
fy knowledge gaps, and encourage co-learning between 
clinical, academic, and community partners.

Supplementary Data
Supplementary materials are available at Open Forum Infectious Diseases 

online. Consisting of data provided by the authors to benefit the reader, the 
posted materials are not copyedited and are the sole responsibility of the 
authors, so questions or comments should be addressed to the correspond
ing author.
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Figure 6. Subgroup analysis of chronic pain prevalence in women with human immunodeficiency virus based on country where the study was conducted (low-middle vs 
high income). Cases: number of women with chronic pain in the study. Total: number of women enrolled in the study. Black circles indicate chronic pain prevalence in each 
study (with 95% confidence interval [CI]); gray diamonds indicate pooled prevalence of chronic pain within the subgroups; black diamond and a vertical dashed line indicate 
pooled estimate of chronic pain.
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