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ASSOCIATIONS BETWEEN WIDESPREAD PAIN AND SLEEP QUALITY IN PEOPLE WITH HIV
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Pharmacokinetic and clinical
observations in people over 50
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Figure 1: Prevalence of sleep disturbances, stratified by pain extent

Background

Results

• Whilst both widespread pain and poor sleep quality are common in people with HIV,
studies that have reported the association between the two have generally used
subjective measures of sleep quality

Table 1: Characteristics of 414 POPPY-Sleep •
participants with available data

• In the general population, poor sleep duration is temporally linked to elevated levels of
inflammatory and immunological markers, including IL-6 and CRP1, a finding of
relevance for people with HIV, given the impact of HIV infection on these markers2
• Few studies have considered objectively-assessed sleep quality in this population, nor
have they described associations with pain by type of sleep assessment.

•

Of the 310 (74.9%) people with HIV, 281
(91.5%) had a viral load <50 copies/ml, and
the median (inter-quartile range, IQR)
current and nadir CD4+ T-cell counts were
605 (470, 790) and 190 (94, 290) cells/mm3,
respectively.

•

Longitudinal data on ART use were available
for 303 people with HIV; the median (IQR)
duration on ART was 10.6 (5.3, 17.1) years
in this group.

Aim
We investigated the association between widespread pain and measures of sleep quality
among people with HIV and HIV-negative controls in the POPPY-Sleep study.

Methods

Analyses included 414 participants with
available data (Table 1) - overall, around
three-quarters of the group were HIVpositive, most were male, men reporting
having sex with men (MSM) and of white
ethnic background

Participants
• The POPPY study recruited 1073 people with HIV from the UK and Ireland3 Detailed
information on socio-demographic and clinical factors is collected at the baseline POPPY
visit; historic information on ART exposure, CD4 counts and HIV viral loads are obtained
through linkage with the UK Collaborative HIV Cohort (UK CHIC) and UCD ID Cohort.
• Self-reported pain information was collected through a pain mannikin identifying
affected body sites4; pain was classified as widespread if pain was reported in >4 of 5
body regions and in >7 of 15 body sites*, and as regional otherwise.
• The POPPY-SLEEP sub-study5 recruited 474 POPPY participants (study visit conducted a
median of 3.2 years after the baseline POPPY visit); sleep quality was assessed
objectively through:
- 7-night wrist actigraphy
- Insomnia Severity Index (ISI)
- International Restless Legs Syndrome (RLS) Study Group questionnaire
- Patient-Reported Outcomes Measurement Information System questionnaires for sleep
disturbance (PROMIS-SD) and sleep-related impairment (PROMIS-SRI).

• In general, there were few clear associations of actigraphy measurements with pain
extent and where these did exist, associations appeared to be contrary to
expectations (Table 2).
• Results from multivariable linear regression analyses confirmed a lack of association
between these measures and either widespread or regional pain.
Table 2: Summary of sleep parameters (median (IQR)), assessed via actigraphy, stratified by
pain extent

i) HIV status only
ii) HIV status plus demographic factors (age, gender, ethnicity, mode of HIV acquisition and
educational attainment),
iii) HIV status, demographic factors, recreational drug or alcohol use and reported use of medication
for pain relief or sleep.

• All analyses were performed using SAS v9.3 (SAS Institute Inc., Cary, NC).
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Figure 2: Odds ratios or parameter estimates (with 95% confidence intervals) of associations
of pain extent with sleep outcomes, adjusting for HIV status only (long-dash line), HIV status
+ demographic factors (short-dash line), and HIV status, demographic factors, recreational
drug or alcohol use and use of medication for pain relief or sleep (solid line)

Statistical analysis

• Linear and logistic regression compared sleep outcomes in the three groups after
controlling for HIV status. Analyses were included adjustment for:

b) Self-reported sleep parameters (PROMIS-SD and PROMIS-SRI T-scores)

• Participants reported pain at a median of 2 (IQR 0, 4) of the 15 body sites and in 1
(IQR 0, 3) body regions. Overall, 74 participants (17.9%) reported widespread pain,
and 189 (45.7%) regional pain.

* Body sites/regions: Left upper (L shoulder, L upper arm, L lower arm); Right upper (R shoulder, R upper arm, R lower arm); Central upper
(neck, upper back, lower back); Left lower (L hip, L upper leg, L lower leg); and Right lower (R hip, R upper leg, R lower leg)

• Measures of sleep quality were compared in those without pain, with regional and
widespread pain using Kruskal-Wallis tests or Chi-squared tests, as appropriate.

a) Prevalence of RLS and clinically significant/sub-threshold insomnia (ISI)

a) Association with clinically significant
insomnia and restless legs syndrome
1p-value

b) Association with PROMIS-SD and
PROMIS-SRI

obtained from Kruskal-Wallis test; 2p-value obtained from ANOVA

•

In contrast to actigraphy assessments, those with regional or widespread pain were
consistently more likely to meet the criteria for sub-threshold (ISI 8-14) or clinically
significant (ISI >15) insomnia and RLS (Figure 1a), and also report poorer sleep quality than
those with no pain (Figure 1b).

•

Associations with widespread and regional pain generally remained strong, even after
adjustment for potential confounders (Figures 2a and 2b), and were also significant after
further adjustment for depressive symptoms as assessed by either the CES-D or PHQ-9
questionnaire

Conclusion
Whilst widespread pain was not associated with objective measures of sleep, it was strongly associated with subjective assessments of sleep quality in people with HIV. Our findings
emphasise the importance of consideration of both subjective and objective measures of sleep, and suggest that both pain and sleep quality should be part of routine clinical assessment
for people with HIV. Whilst our large study is broadly representative of older people with HIV in the UK, conclusions regarding causality are limited and we cannot rule out the possibility
of unmeasured confounding.
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