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The predictors of pain extent in people living with HIV

Caroline A SABIN*, Richard HARDING?, Emmanouil BAGKERIS', Adam
GERESSU', Kennedy NKHOMA?Z, Frank A POST?, Memory SACHIKONYE?, Marta
BOFFITO?, Jane ANDERSON®, Patrick WG MALLON’, lan WILLIAMS®, Jaime
VERA®® Margaret A JOHNSON', Daphne BABALIS!, Alan WINSTON",

1. Institute for Global Health, UCL, London, UK

2. Florence Nightingale Faculty, Cicely Saunders Institute, Kings College London,
UK

Caldecot Centre, King’s College Hospital, London, UK

UK Community Advisory Board (UK-CAB), London, UK

St. Stephen’s Centre, Chelsea and Westminster Hospital, London, UK
Homerton University Hospital, London, UK

N o g &~ W

HIV Molecular Research Group, School of Medicine, University College Dublin,
Ireland

8. Elton John Centre, Brighton and Sussex University Hospital, Brighton, UK

9. Brighton and Sussex Medical School, Brighton, UK

10. lan Charleson Day Centre, Royal Free NHS Trust, London, UK

11. Imperial Clinical Trials unit, Imperial College London, UK

12. Department of Infectious Disease, Imperial College London, London, UK

Address for correspondence:

Professor Caroline A Sabin

Centre for Clinical Research, Epidemiology, Modelling and Evaluation
Institute for Global Health

UCL, Royal Free Campus

Rowland Hill Street

London NW3 2PF

Tel: 0207 7940500 ext. 34752
E-mail: c.sabin@ucl.ac.uk

Copyright © 2020 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.


mailto:c.sabin@ucl.ac.uk

Funding support: This work was supported by investigator-initiated grants from BMS,
Gilead Sciences, Janssen, MSD and ViiV Healthcare. Analysis of the pain data
received additional financial support from the National Institute for Health Research
through a grant application to Professor R. Harding (RP-DG-0517-10004). We
acknowledge the use of the NIHR/Wellcome Trust Clinical Research Facility at King’s
College Hospital. The research is also supported by the National Institute for Health
Research (NIHR) Biomedical Research Centre based at Imperial College Healthcare
NHS Trust and Imperial College London and by an NIHR Senior Investigator Award to
Professor C. A. Sabin.

Abstract

Objective: To investigate the prevalence of widespread pain among people with HIV
(PWH) and describe associations with antiretroviral therapy (ART) and markers of HIV

disease stage.
Design: Cross-sectional analysis of cohort study in the UK and Ireland.

Methods: Pain information was collected during the baseline visit (conducted from
2013-2015) through a self-completed mannikin identifying pain at fifteen sites from five
body regions. Pain was classified as widespread if reported at >4 regions and >7 sites,
or regional otherwise. Chi-squared tests, Kruskal-Wallace tests and ordinal logistic
regression were used to consider associations between pain extent and socio-

demographic and HIV-related factors.

Results: Among the 1207 participants (614 PWH>50 years, 330 PWH<50 years, 263
HIV-negative controls >50 years), pain was most commonly reported at the upper (left:
28.9%, right: 28.0%) and lower (left: 25.7%; right: 24.5%) leg, upper (18.6%) and
lower (29.7%) back and shoulders (left: 16.0%; right: 16.8%). Widespread pain was
more commonly reported in PWH than in HIV-negative controls (PLWH>50 years:
18.7%; PLWH<S50 years: 12.7%; HIV-negative >50 years: 9.5%) with regional pain
reported in 47.6%, 44.8% and 49.8%, respectively (global p=0.001). In multivariable

analyses, pain extent was greater in those with lower educational attainment, those
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exposed to more ART drugs, and those with a higher current CD4 count but longer

exposure to immunosuppression.

Conclusions: Widespread pain is commonly reported in PWH and is associated with
longer duration of exposure to HIV, immunosuppression and ART. Our findings call for

greater awareness, and interventions to support the management, of pain in PWH.

Key words: widespread pain; HIV infection; immunosuppression; risk factors;
antiretroviral therapy

Introduction

The widespread use of antiretroviral treatment (ART) means that people with HIV
(PWH) in many parts of the world now have a near-normal life expectancy [1,2].
However, the cohort of PWH is ageing which is resulting in an increase in the
prevalence of age-associated co-morbidities [3]. Moderate or severe pain is commonly
reported among PWH and is associated with poorer quality-of-life, ART outcomes and
engagement in HIV care [4, 5]. Despite this, little research has been undertaken on
chronic pain in the modern ART era among individuals in whom HIV infection is

largely controlled.

In a recent analysis of the Pharmacokinetic and clinical Observations in PeoPle over
fifty (POPPY) study [6], PWH over the age of 50 years experienced higher rates of
pain than similarly aged HIV-negative participants, even after adjustment for
confounders. Pain was associated with lower employment and with high levels of
healthcare resource use, higher depressive symptoms, poorer quality-of-life and poorer

functional status, regardless of age.

There are well documented associations between pain and some of the earlier ART
drugs, particularly those from the nucleoside reverse transcriptase inhibitor (NRTI)
class, driven by metabolic toxicities [7, 8]. However, findings to support an association
of pain with more advanced HIV infection (as expressed by lower current/nadir CD4
counts, higher HIV viral loads and/or longer duration of HIV infection) are inconsistent
[9-15].
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Previous POPPY analyses concentrated only on the presence or absence of pain, and
primarily on a comparison between PWH and HIV-negative controls rather than on an
investigation of HIV-related associated factors. Here we describe the body distribution
of pain in study participants focussing particularly on the prevalence of widespread pain
and its associations with socio-demographic factors and markers of HIV disease stage

among PWH in the POPPY Study.

Methods

POPPY is a prospective cohort study at seven clinical sites in the UK and one in Ireland
that aims to investigate the impact of HIV on the development and outcomes of
comorbidities and pharmacotherapy among older PWH [16]. Three sub-groups are
studied: older HIV-positive (age >50 years, n=699), younger HIV-positive (age <50
years, n=374) and older HIV-negative (age >50 years, n=304) people. Eligible HIV-
positive participants acquired HIV through sexual transmission (sex between men or sex
between men and women; those acquiring HIV through other routes, including injection
drug use, were excluded), were cisgender, and were either of white or black African
ethnicity. Those recruited to the younger group of PWH were frequency-matched to the
group of older PWH on gender, ethnicity, sexual orientation and participating clinic.
HIV-negative participants were required to have a documented negative HIV test; this
group was frequency-matched to the older PWH group on age, gender, ethnicity, sexual
orientation and geographical location. The study was approved by the UK National
Research Ethics Service (NRES; Fulham, London, UK; reference number 12/L.O/1409)
and written informed consent was obtained from all participants. The present analyses
used cross sectional data from the baseline POPPY visit conducted between April 2013
and February 2016.

The POPPY dataset includes information on socio-demographics, pharmacotherapy,
personal and family medical history, healthcare utilisation and quality-of-life. The
POPPY dataset is linked to the UK Collaborative HIV Cohort (UK sites [17]) and to the
UCD ID Cohort (Dublin [18]) for historic data on ART, CD4 counts and HIV RNA.
Pain information was collected through a self-completed pain mannikin identifying

affected body sites [as in 14]. Pain was classified as widespread based on the 2019
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American College of Rheumatology/Fibromyalgia criteria [19], in which widespread
pain was defined if the presence of pain was reported in at least four of the five body
regions [(1) neck/upper back/lower back; (2) left and (3) right shoulder/upper arm/lower
arm; (4) left and (5) right hip/upper leg/lower leg] and also in at least 7 of 15 distinct
body sites (see Table 1). Where pain was present but did not meet these criteria, it was

classified as regional.
Statistical analysis

Comparison of the prevalence of pain at each body site, the extent of pain (widespread,
regional, absent) and the number of sites/regions affected between the three POPPY
sub-groups was undertaking using Chi-squared and Kruskal-Wallis tests. The same
approach was used to consider associations between pain extent and socio-demographic
and HIV-related factors in the subgroup of PWH. Socio-demographic factors
considered were: age, gender, mode of HIV acquisition, race, body mass index (BMI),
educational attainment (low (‘O’ levels or lower), medium (‘A’ levels or equivalent) and
higher (higher/further education)) and calendar year. ART-related factors considered
were the total number of ART drugs received and the years since ART was started.
Non-ART HIV-related factors were the latest and nadir CD4 counts (each categorised as
<200, >200-<350, >350-<500 and >500 cells/mm’ ), the years of exposure to
immunosuppression (number of years spent with a CD4 count <200 cells/mm’) and the

maximum HIV RNA attained (categorised as <3, >3-<4, >4-<5 and >5 log;( copies/ml).

Factors that were significantly associated with the extent of pain in univariate analyses
were then considered for inclusion included in an ordinal logistic regression analysis to
identify independent predictors of widespread and regional pain (quantitative covariates
were retained in their continuous form for these analyses). Our aim was to develop a
parsimonious model and thus a stepwise selection process was used with factors being
removed from the model if they failed to demonstrate a significant association with pain
(p<0.10) at any stage. All analyses were performed using SAS v9.3 (SAS Institute Inc.,
Cary, NC).
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Results

Pain mannikins were completed by 1261/1377 POPPY participants (91.6%; 92.3% of
older PWH, 90.9% of younger PWH and 90.8% of HIV-negative controls). After
excluding those with missing or inconsistent data (n=54), the final dataset included
1207 participants (Table 1). Those included were more likely to be white MSM and
had a known employment status than those not included, with no large differences in

age, BMI or the year of visit.
Bodily sites and prevalence of widespread pain

The most commonly affected sites were the upper leg (left: 28.9%; right: 28.0%), lower
leg (left: 25.7%; right: 24.5%), upper (18.6%) and lower (29.7%) back and the
shoulders (left: 16.0%; right: 16.8%) (Table 2). Pain was more commonly reported in
PWH at most sites and regions than in HIV-negative controls. The median
(interquartile range, IQR) number of sites affected was 2 (0-5) in older PWH, 1 (0-4) in
younger PWH and 1 (0-3) in HIV-negative controls (p=0.002, Kruskal-Wallis test).
Widespread pain was reported by 115 (18.7%), 42 (12.7%) and 25 (9.5%) of those in
the three groups, respectively, with regional pain being reported by 292 (47.6%), 148
(44.8%) and 131 (49.8%) (global p=0.001, Chi-squared test).

Associations with extent of pain and socio-demographic and HIV-related factors in

PWH

Of the 944 PWH, 907 had longitudinal data on ART exposure and were included in
subsequent analyses (Table 1). Univariate analyses revealed that widespread pain was
more common in those of white ethnicity (p=0.009), MSM (p=0.02), those with lower
educational attainment (p=0.009) and older individuals (p=0.004) (Table 3).

Participants had been exposed to a median (IQR) of 6 (4-9) ART drugs and had received
ART cumulatively for 9.9 (5.2-16.5) years. The median (IQR) CD4 and nadir CD4
count at study visit were 637 (475-830) and 188 (87-280) cells/mm’ respectively. Just
over half (448, 51.4%) of participants had never had a CD4 count <200 cells/mm?; of
the remaining participants, 297 (34.1% of total) had immunosuppression for <2 years,

56 (6.4%) for >2 to <4 years and 70 (8.0%) for >4 years. The median (IQR) maximum
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viral load attained over follow-up was 5.1 (4.3, 5.6) log;o copies/mL, with 829 (91.4%)

currently having a suppressed (<50 copies/mL) viral load.

Those with widespread pain had been exposed to a greater total number of ART drugs
(p=0.0001) and had been receiving ART for a longer period of time (p=0.0001, Figure
1). Univariate analyses suggested that whilst there was no strong association between
the extent of pain and either the latest or nadir CD4 count, those who had experienced
prolonged immunosuppression were more likely to be experiencing widespread pain
(p=0.0002). There did not appear to be a strong association with the maximum viral

load measured.

In the final multivariable model, educational attainment was the only socio-
demographic factor which remained significantly associated with pain extent, with those
with the lowest educational attainment having an odds of regional or widespread pain
that was 50% higher than those with high educational attainment. Of the HIV factors,
those who had received a greater number of ART drugs in total were more likely to
experience regional or widespread pain with the odds of either increasing by 12% per
additional drug. In addition, after adjustment for these previous factors, both a higher
current CD4 count and a longer duration of immunosuppression (Table 4) were

associated with an increased odds of widespread pain.

Discussion

In this large cohort of PWH, widespread pain was reported in 18.7% of PWH aged >50
years and 12.7% of PWH at younger ages, substantially higher rates than those seen in
demographically and lifestyle similar HIV-negative controls (9.5%). In contrast, rates
of regional pain were similar in all groups. Factors associated with pain extent were
largely related to HIV infection, with associations with both ART exposure and
immunosuppression. Pain among PWH is associated with depressive symptoms,
quality-of-life and functional impairment, regardless of age, and has the potential to
have a negative impact on HIV-related outcomes [4, 6, 12]. Thus, our study findings

have implications for current optimal treatment and care of PWH.

A high prevalence of widespread pain in PWH has been reported in several studies. In

one study of 238 PWH in New England [12], pain in multiple sites or all over the body
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was reported by 35% and 47% of participants with mild or moderate/severe chronic
pain, respectively, compared to only 18% of those with acute pain. Results from a
systematic review of 28 published papers [20] suggested that pain in PWH is most
commonly reported in the lower limbs, with 40% of participants having at least 1 and
17% having multiple chronic pain diagnoses. Jiao [21] reported that musculoskeletal
pain (joint pain and muscular pain, including fiboromyalgia) was the most common type
of chronic pain, affecting 38% of all study patients, followed by neuropathic pain
(11%), headaches (6%) and chronic pelvic pain (1.6%). Notably, 10% of participants

reported other poorly defined pain syndromes.

Although the prevalence of widespread pain has been reported previously, our study
advances the field through its comparison with a lifestyle and demographically-similar
group of HIV-negative participants, and through its detailed assessment of longitudinal
information on immunosuppression and ART exposure. Our findings suggest that
longer exposure to a low CD4 count is a risk factor for widespread pain. Published
associations between pain and the CD4 count are inconsistent. In a sub-study of the
Research on Access to Care in the Homeless (REACH) study, pain, whilst highly
prevalent (91.2%), was not associated with either the CD4 count or CD4 nadir [22].
Similarly, in PWH with alcohol-use disorders recruited to the HIV-LIVE study [23], no
association was reported between pain interference and a CD4 count <200 cells/mm?®. In
contrast, women with HIV in the Women’s Interagency HIV Study [15] with a CD4
count <200 cells/mm?® were more than twice as likely to report more severe pain, and
more than 50% more likely to report more frequent pain, than those with higher CD4
counts. Among 317 PWH in San Francisco, pain was associated with the CD4 count
[24]. Interestingly, Martin [25] reported a strong association between the number of
concurrent pain sites and the CD4 count in PWH who did not report injection drug use
(IDU), but no such correlation in IDU. This inconsistency was noted by Parker [20]
who reported a higher prevalence of pain in participants with advanced disease in only
some of the studies in their systematic review. Of note, our associations with the
current and nadir CD4 counts only became apparent after adjustment for ART exposure.
Thus, part of the inconsistency in published reports may reflect the fact that associations
with immune status may differ between those newly starting ART and those who have

been previously exposed to ART for some time and may also differ depending on the
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definition of pain used, as reported in other studies [26,27]. We did not see any
association with viral load in the POPPY cohort, although the majority (91.4%) of

individuals in the study were virally suppressed at the study visit.

Our findings suggesting that widespread pain is associated with greater exposure to
ART should be interpreted with some caution as our measures of cumulative exposure
to ART and the total number of prescribed ART drugs may act as proxy markers for
longer duration of diagnosed HIV infection. Individuals in the POPPY study represent
a selected group of PWH, many of whom have been diagnosed for substantial periods of
time and have received multiple ART regimens, including some no longer in regular
use. Thus, findings relating to ART exposure are likely to differ in this cohort to those
from cohorts of newly diagnosed individuals starting CART. In Koeppe’s study of
PWH diagnosed with chronic pain, CART was associated with decreasing rates of pain
over a median follow-up period of 5.2 years [13]. Among PWH attending a routine
outpatient appointment in the UK in 2007 [14], the only HIV factors significantly
associated with current pain in multivariable analyses were a longer time since HIV
diagnosis and current receipt of a Pl. Any Pls in use at the time of this study would
have been earlier generation Pls with a different toxicity profile to those in common use
today.

One finding from our study was the increased risk of pain in those with lower
educational attainment. Although this is unlikely to reflect a causal association, instead
reflecting unmeasured socio-economic status and lifestyle/behavioural factors, this
finding does provide a means to identify a group at increased risk of experiencing pain

and in need of specific support.

As yet, the mechanisms by which HIVV may lead to an increased risk of pain remain
unclear. Although biological pathways have been proposed [28], in 2013 Merlin
widened understanding of pain cause and impact with a conceptual biopsychosocial
framework of chronic pain in PWH [29]. This included biological (e.g. HIV
neuropathy), psychological (following traumatic events) and social (environmental and
relationship) factors. These primary studies and conceptual models highlight the need to
identify and treat pain among PWH. We have recently used qualitative data from a
study of PWH in the UK to adapt the Fear Avoidance pain model [30,31] to explain
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how stigma and attribution of pain to HIV lead to disengagement from both formal

healthcare services and social support networks (paper in preparation).

Our analyses used an approach to define widespread pain based on both the number of
sites affected and the variation of these across the body. There are many definitions of
widespread pain based on the location, distribution, and number of painful body
locations/sites affected [32]. The original criteria for widespread pain, developed in the
context of fibromyalgia diagnosis, considered pain to be widespread if it was present in
both the right and left sides of the body, both above and below the waist, and in the
axial skeletal plane. However, this definition was criticised because individuals could
meet this criterion whilst reporting pain in only a few sites, leading to additional
proposed criteria [32-34]. Our definition follows the latest (2019) American College of
Rheumatology/Fibromyalgia criteria [19]. Notably, chest, abdominal and head pain are
not generally evaluated in assessments for chronic widespread pain, and thus were not
considered in this analysis. Head pain, in particular, is relatively common in PWH
(reported by just over 6% of the PWH in the present study), although is more common
in those with widespread pain and thus its inclusion would likely have only minimal

impact on our classification of pain.

Our study benefits from a large sample of PWH which is broadly representative of older
PWH in western European settings and in the context of high levels of viral
suppression, allowing us to describe the distribution and extent of pain among PWH in
an era of very effective treatment. In comparison to many earlier studies, our study also
benefits from the inclusion of appropriately selected HIV-negative controls with similar
characteristics to the older PWH in the study, allowing us to determine the role of HIV
infection in the development of pain. However, whilst the POPPY study is a
prospective cohort, the analyses reported herein relate to the baseline visit only limiting
inferences around causality, and we cannot rule out the possibility that unmeasured
causes of pain may exist, which may introduce confounding. Furthermore, our data
collection does not permit an assessment of pain chronicity, intensity or severity by site.
Our analyses do not consider the potential impact on quality-of-life of pain at any
specific site (nor whether this differs between those with and without HIV infection).

Our sample of PWH includes MSM and heterosexual men and women of white or black
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African ethnicity, and our findings therefore may have limited generalisability to those
of other ethnic groups or to those who acquired HIV through non-sexual routes.
Furthermore, participation in the study may have resulted in the selection of a sample of
individuals who had particular concerns around ageing and thus reported rates of pain
may differ from those who were not included in the study. However, pain is only one of
several aspects of ageing that is being studied, and study recruitment materials do not
identify pain as a specific focus of interest — thus, we believe that any potential bias is
likely to be small. Information on pain was collected over the period 2013-2016 — it is
possible that with the use of newer, and less toxic ART drugs, pain patterns and the
impact of these, may have changed. However, feedback from our community
representatives suggests that pain remains a major, understudied cause of concern to

many of those living with HIV, regardless of demographics or study participation.

In conclusion, widespread pain is highly prevalent in PWH and appears to be related to
longer duration of HIV infection or ART exposure, including amongst those who are
currently virally suppressed on ART. Pain has been identified as a priority outcome for
PWH [35]. Given the increasing focus on the attainment of the highest possible quality-
of-life in this population that is ageing with HIV [36], our findings highlight the need
for clinicians to be alert to possible chronic and severe pain in PWH, particularly those
who may have been on long-term suppressive ART, and for the development of

effective approaches to support the management of pain in this population.
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Table 1: Characteristics of POPPY participants included in analyses of pain manikin data,
overall and stratified by POPPY study group, and of the subgroup of PWH with complete
ART data; table entries show n and column percentages, unless otherwise stated

Participants with POPPY study group PWH with
eligible pain manikin complete
data ART data
Yes No PWH>50 PWH<50 HIV-
years years negative
>50 years
Number of participants 1207 170 614 330 263 907
(100.0) (100.0) (100.0) (100.0) (100.0) (100.0)
Gender Male 990 (82.0) 119 547 (89.1) 269 (81.5) ~ 174 (86.2) 785 (86.6)
(70.0)
Female 217 (18.0) 51(30.0) 67 (10.9) 61 (185) 89(33.8) 122(13.5)
Sexuality/risk MSM 865 (71.7) 98(57.7) 494 (80.5) 242 (73.3) 129 (49.1) 708 (78.1)
group
Heterosexual 342 (28.3) 72 (42.4) 120(19.5) -~ 88(26.7) 134 (51.0) 199(21.9)
Race White 1046 129 542 (88.3) 268 (81.2) 236(89.7) 777 (85.7)
(86.7) (75.9)
Black African 161 (13.3) 41 (24.1) 72 (11.7) 62 (18.8) 27 (10.3) 130(14.3)
Work Employed 648 (53.7) 64 (37.7) 251(40.9) 232(70.3) 165 (62.7) 459 (50.6)
status
Student 15 (1.2) 1(0.6) 4(0.7) 10 (3.0) 1(0.4) 14 (1.5)
Unemployed/off 263 (21.8) 22(12.9) 170 (27.7) 75 (22.7) 18 (6.8) 237 (26.1)
sick
Other/funknown 281 (23.3) 83(48.8) - 189 (30.8) 13 (3.9) 79 (30.0) 197 (21.7)
Age Median (IQR) 54 (49, 54 (49, 56 (53, 62) 43 (38, 58 (53, 53 (47,
(years) 60) 60) 47) 63) 59)
BMI Median (IQR) 25.7 25.7 25.6 25.2 27.0 25.6
(kg/m?) (23.3, (23.3, (23.3, (23.0, (24.3, (23.2,
28.7) 28.2) 28.5) 27.8) 29.7) 28.3)
Year of baseline 2013 174(14.4) 20(11.8) 106(17.3) 57(17.3) 11(4.2) 159 (17.5)
visit
2014 521 (43.2) 82(48.2) 275(44.8) 131(39.7) 115(43.7) 391(43.1)
2015 465(38.5) 61(35.9) 216(35.2) 132(40.0) 117 (44.5) 333(36.7)
2016 47 (3.9) 7(4.1) 17 (2.8) 10 (3.0) 20 (7.6) 24 (2.7)
Educational Low 317 (26.3) 26(15.3) 179(29.2) 78(23.6) 60(22.8) 255(28.1)
attainment
Moderate 170 (14.1) 23(13.5) 82(13.4) 55(16.7) 33(12.6) 129(14.2)
High 720 (59.7) 121 353 (57.5) 197 (59.7) 170 (64.6) 523 (57.7)
(71.2)
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Table 2: Sites affected by pain, overall and stratified by POPPY study group

Overall POPPY Study group
PWH >50 PWH <50 HIV-ve >50 P-value*
years years years
Body site N (%) N (%) N (%) N (%)
N 1207 614 330 263
Neck 149 (12.3) 77 (12.5) 48 (14.6) 24 (9.1) 0.13
Upper back 224 (18.6) 117 (19.1) 78 (23.6) 29 (11.0) 0.0004
Lower back 359 (29.7) 195 (31.8) 92 (27.9) 72 (27.4) 0.29
Subtotal - region 1 426 (35.3) 228 (37.1) 116 (35.2) 82 (31.2) 0.24
Left shoulder 193 (16.0) 108 (17.6) 49 (14.9) 36 (13.7) 0.28
Left upper arm 101 (8.4) 57 (9.3) 25 (7.6) 19 (7.2) 0.50
Left lower arm 157 (13.0) 94 (15.3) 36 (10.9) 27 (10.3) 0.05
Subtotal — region 2 299 (24.8) 172 (28.0) 72 (21.8) 55(20.9) 0.03
Right shoulder 203 (16.8) 119 (19.4) 46 (13.9) 38 (14.5) 0.05
Right upper arm 105 (8.7) 60 (9.8) 29 (8.8) 16 (6.1) 0.21
Right lower arm 164 (13.6) 100 (16.3) 41 (12.4) 23(8.8) 0.009
Subtotal - region 3 317 (26.3) 187 (30.5) 76 (23.0) 54 (20.5) 0.003
Left hip 94 (7.8) 57 (9.3) 23 (7.0) 14 (5.3) 0.11
Left upper leg 349 (28.9) 191 (31.1) 88 (26.7) 70 (26.6) 0.23
Left lower leg 310 (25.7) 181 (29.5) 72 (21.8) 57 (21.7) 0.009
Subtotal — region 4 500 (41.4) 282 (45.9) 124 (37.6) 94 (35.7) 0.005
Right hip 119 (9.9) 76 (12.4) 27 (8.2) 16 (6.1) 0.008
Right upper leg 338 (28.0) 182 (29.6) 85 (25.8) 71 (27.0) 0.41
Right lower leg 296 (24.5) 178 (29.0) 66 (20.0) 52 (19.8) 0.001
Sub-total — region 5 493 (40.9) 279 (45.4) 118 (35.8) 96 (36.5) 0.004
Total sites, median 2 2 1 1
IQR 0-4 0-5 0-4 0-3
Range 0-15 0-15 0-15 0-15 0.002
Total regions, median 1 2 1 1
IQR 0-3 0-3 0-3 0-2
Range 0-5 0-5 0-5 0-5 0.0008
Pain extent, n (%)
Widespread 182 (15.1) 115 (18.7) 42 (12.7) 25 (9.5)
Regional 571 (47.3) 292 (47.6) 148 (44.8) 131 (49.8)
Absent 454 (37.6) 207 (33.7) 140 (42.4) 107 (40.7) 0.001

* P-value obtained from Chi-squared test (Kruskal-Wallis test for total sites/regions)
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Table 3: Socio-demographic and lifestyle associations with widespread pain among PWH,;
table entries show n and column percentages, unless otherwise stated

Pain
Absent Regional Widespread P-
value
Number of participants 321 411 139
Gender Male 277 (86.2) 352 (85.6) 123 (88.5) 0.52
Female 44 (13.7) 59 (14.4) 16 (11.5)
Sexuality/risk group MSM 256 (79.8) 304 (74.0) 118 (84.9) 0.007
Heterosexual 65 (20.3) 107 (26.0) 21 (15.1)
Race White 279 (86.9) 337 (82.0) 128 (92.1) 0.002
Black African 42 (13.1) 74 (18.0) 11 (7.9)
Age (years) Median (IQR) 52 (45, 57) 53 (47, 60) 54 (49, 60) 0.02
Education level O levels or lower 66 (20.6) 121 (29.4) 50 (36.0) 0.005
A levels 50 (15.6) 57 (13.9) 17 (12.2)
Higher than A levels/unknown 205 (63.9) 233 (56.7) 72 (51.8)
BMI (kg/m?) Median (IQR) 25.4 25.7 25.7 0.12
(23.0, 27.7) (23.5, 28.6) (22.8, 28.2)
Year of visit 2013 69 (21.5) 61(14.8) 25(18.0) 0.17
2014 126 (39.3) 181 (44.0) 64 (46.0)
2015 119 (37.1) 159 (38.7) 44 (31.7)
2016 7 (2.2) 10 (2.4) 6 (4.3)

P-value obtained from Chi-squared test (categorical covariates) or Kruskal-Wallis test
(continuous covariates)

Table 4: Associations between demographic, ART and immunosuppression factors and the
extent of pain (widespread, regional or absent)

aOR (95% CI) p-value

Educational attainment O-levels or lower 1.50 (1.11-2.02)
A-levels 0.95 (0.66-1.39)
Higher/unknown 1 0.02
Total number of ART drugs received (/drug) 1.12 (1.07-1.17) 0.0001
Current CD4 count (/50 cells/mm? higher) 1.03 (1.01-1.06) 0.007
Cumulative exposure to (/year) 1.07 (1.01-1.14) 0.03

immunosuppression
aOR: adjusted odds ratio; CI: confidence interval; ART: antiretroviral therapy
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Figure 1: Association between extent of pain and HIV-specific factors
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